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I. INTRODUCTION 


Bovine livestock has been playing a role of great 
economic importance within the national agribusiness. 
Brazil has the largest commercial herd in the world and the 
second largest effective herd in the world, over 220 million 
heads (Brasil 2022). Within the meat production chain, 
intensive farming through confinement is an excellent 
alternative for the producer in off-season periods, as it 
provides greater use of the rural property area and has a 


fast cycle. 


According to the Instituto Matogrossense de Economia 
Agropecuaria (IMEA 2022) in 2020, about 860,000 head 
of cattle were confined in the state, where the mid-north 
region of Mato Grosso stands out, participating in 13,6% 
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Abstract— The Complex (BRD) is 
characterized by respiratory tract infection and may be origin by viral, 
bacterial or through the association of both. BRD has been identified as 
one of the most important causes of morbidity and mortality of intensive 


Bovine Respiratory Diseases 


breeding, especially in young animals, causing serious economic losses 
with the use of drugs for treatment of animals and significant losses of 
weight, directly affecting the meat production. The objective of this study 
was to verify the presence, through the serological and / or antigenic 
detection, of etiological agents that cause BRD in blood and nasal swab 
samples, such as Bovine Hespesvirus Type 1 (BoHV-1), Bovine Viral 
Diarrhea Virus, Parainfluenza Type 3 virus (BPI-3). There were evaluated 
100 bulls from four properties in the municipality of Paranatinga sent for 
termination in a feedlot located in the municipality of Ipiranga do Norte, 
MT. According to the results obtained, a high prevalence of the viral 
agents studied was observed, mainly the BPI-3 and BoHV-1 viruses. The 
results indicate the circulation of agents that cause diseases of importance 
in beef cattle, thus requiring greater vigilance over them in feedlots. 


of the total of confined animals, highlighting, thus, the 
importance of the activity for the region. 


Despite the productive increase in beef cattle, the 
intensive confinement system presents some health 
problems. In the United States, studies reveal that the 
Bovine Respiratory Disease Complex (BRD) is a major 
problem for the meat production chain. Characterized as 
the main cause of morbidity and mortality in feedlots, it 
contributes to significant losses in weight and carcass 
quality in cattle, in addition to generating costs with 
medicines for its treatment (Griffin 2014). 


BRD is an important disease mainly for intensive 
breeding and young animals. Its etiopathogenesis is 
complex and composed of several environmental factors 
that combined with viral and bacterial infectious agents 
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end up suppressing and overloading the animal's immune 
system. The multiple factors end up conditioning the 
animal to a stressful situation, among them we can 
highlight the inadequate management of the herd, food 
imbalance, nutritional failures, transport and veterinary 
interventions (Guzman and Taylor 2015, Earley et al. 
2017). 


The infectious agents of the disease can act alone or in 
association, or also in a primary or secondary way. Of the 
viral agents, the most important are Parainfluenza virus 
type 3 (BPI-3), Bovine Herpesvirus type 1 (BHV-1) and 
Bovine Viral Diarrhea Virus (BVD) (JARED et al. 2010, 
Earley et al. . 2017). The immunosuppression caused by 
the viral infection allows the bacterial agent to migrate and 
colonize the lower respiratory tract, leading to pulmonary 
involvement and a serious infection. Among the most 
important bacterial agents we can mention Mannheimia 
haemolytica, Pasteurella multocida, Histophilus somni 
(Jared et al. 2010). 


The development of symptoms can occur in an acute or 
chronic clinical form. In the chronic form, the animals 
present the subclinical form. In this, the animals are 
apparently healthy, and may present mild mucoid or 
mucopurulent oronasal discharge (Assis-Brasil et al. 
2013). The clinical signs of the acute form include 
dyspnea, apathy, weight loss, tremors, bruxism, noisy 
breathing, tachypnea, serous or mucopurulent nasal 
discharge, fever, productive cough, recumbency and death 
(Assis-Brasil et al., 2013). 


Therefore, the objective of the present study was to 
verify the presence through serological and/or antigenic 
detection of etiological agents causing BRD, such as 
Bovine Hespesvirus Type 1 (BoHV-1), Bovine Viral 
Diarrhea Virus, Parainfluenza Virus Type 3 (BPI-3) in 
blood and nasal swab samples from 100 unvaccinated bulls 
from four properties in the municipality of Paranatinga 
sent for a feedlot located in the municipality of Ipiranga do 
Norte, MT. 


Il. MATERIAL AND METHODS 


The present study was carried out in a rural property 
located in the municipality of Ipiranga do Norte MT that 
receives beef cattle for finishing, with a confined 
population of approximately five thousand animals per 
month. Twenty-five bulls were randomly selected from 
each of the four selected properties in the municipality of 
Paranatinga, MT. The animals that participated in the 
study were clinically evaluated upon arrival at the 
confinement, and then identified with earrings. All animals 
were intact males with a mean age of 15 months and mean 
entry weight of 353.61 kg. None of the properties 
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evaluated performed immunization of the animals against 
the mentioned agents evaluated in this study. 


For diagnostic procedures on the day of arrival of the 
animals, blood samples were collected by coccygeal 
venipuncture, in addition to a double nasal swab from each 
of the animals involved in the study. The samples were 
identified and sent under refrigeration in isothermal boxes 
to the Laboratory of Infectious Diseases at UFMT Sinop 
where the samples were processed. 


The blood was desorbed under centrifugation and the 
serum was stored in double aliquots in 1.5 mL microtubes 
and kept under refrigeration between +2 and +8°C. The 
swabs were identified and kept under refrigeration 
between +2 and +8°C. 


The day after collection, the blood samples and swabs 
were taken to the Biological Institute of São Paulo, where 
they were re-identified and sent to the Bovine Viral 
Diseases Laboratories for analysis. Serum samples were 
evaluated by the virus neutralization technique for the 
presence of antibodies against Bovine Herpesvirus Type 1, 
Viral Diarrhea Virus and Parainfluenza Virus Type 3. 
From the nasal swab, Viral Isolation techniques were 
performed to search for BoHV-1 and BPI3 and subsequent 
confirmation by the Real Time Polymerase Chain Reaction 
(qPCR) for BoHV-1 as well as the ELISA for antigenic 
detection of BVDV from serum and swab samples. 


For the virus neutralization (VN) test, 96-well, flat- 
bottomed microtiter plates were used. Column one of the 
test plate was used to control cells, column two to control 
the toxicity of each serum and in columns three to 12 the 
samples were serially diluted, on a logarithmic basis 2 
from a 1:2 dilution to 1:1024 for BPI3 and BoHV-1; for 
BVDV 1:10 to 1:5.120, using MEM medium as diluent. 
For validation of the test, standard negative, weak positive 
and positive serum with known antibody titers were 
included. The plates were incubated for one hour in an 
oven at 37°C with 5% CO2, after which they received 
50uL of MDBK (Madin-Darby Bovine Kidney) cell 
suspension, at a concentration of 3 x 105 cells/mL for 
BPI3 VNs and BVDV In the case of BoHV-1, the 
incubation took place for 18 to 24 hours, after which 
100uL of MDBK cell suspension was added, at a 
concentration of 3 x 105 cells/mL. 


Infectivity was indicated by the visible cytopathic 
effect on the cell monolayer on plates, under an inverted 
microscope, after four days of incubation at 37°C and 5% 
CO2. The antibody titer was expressed as the highest 
serum dilution that completely inhibited infectivity in both 
wells of each dilution, with the lowest dilution detected by 
the BPI3 and BoHV-1! test being 1:2 and BVDV 1:10, 
whose titer was was calculated and expressed in log 10. 
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Samples with titers equal to or greater than 0.3 log10 
were considered reagents. The test was validated when the 
cells from the wells destined to control cells remained 
intact, the cells from the wells to control the toxicity of the 
sera also remained unaltered, that is, they did not present a 
toxic effect, and the negative, weak positive and positive 
control sera showed the expected results. Regarding dose 
control, the test was validated when the infecting dose was 
between 300 and 3000/mL, and if in the viral re-titration 
the titer obtained presented a variation of only +03log10 
when compared to the titer of the stock solution, calculated 
according to the method by Reed and Muench (1938). 


In the viral isolation, the samples were first processed, 
where each swab sample was subjected to vortex agitation 
and the swab was pressed against the wall of the tube for 
total removal of the secretion. Each sample was kept in a - 
20°C freezer until laboratory analysis. The previously 
processed swab was thawed and subjected to viral isolation 
in 24-well cell culture plates, previously prepared and 
containing a monolayer of MDBK (Madin-Darby Bovine 
Kidney) cells at a concentration of 2x105 cells/mL. After 
24 hours of cell growth, the MEM medium was removed, 
the monolayer washed and 200 uL of the sample 
suspension was inoculated into each well of the plate. 


After one hour of incubation in a controlled oven at 
37°C containing 5% CO2, the inoculum was discarded, the 
monolayer washed with MEM medium and then | mL of 
maintenance medium (MEM medium containing 2% fetal 
bovine serum and 1% antibiotic solution). The monolayer 
was observed under an inverted optical microscope and 
monitored daily for seven days to visualize the cytopathic 
effect (CPE). This procedure was repeated two more times, 
with an interval of seven days each. Samples that showed 
CPE were subjected to quantitative real-time PCR for 
BoHV-1 (qPCR) to confirm the diagnosis, according to 
OIE (2019). Samples were considered negative after three 
passages without the presence of CPE (OIE 2019). To 
detect BVDV in the swab, the IDEXX® BVDV Ag kit 
was used, according to the manufacturer's instructions. 


This study was approved by the Ethics Committee on 
the Use of Animals (CEUA) of the Federal University of 
Mato Grosso under number 28108.713904/2015-91. 


HI. RESULTS AND DISCUSSION 


Immediately after unloading the animals on the 
property, a clinical evaluation of the animals was carried 
out, and no animal with clinical symptoms related to the 
Bovine Respiratory Disease Complex was found. After 
laboratory analysis of the collected samples, the presence 
of the three viral agents or antibodies against them was 
verified in animals from the four properties evaluated. 
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Regarding the presence of anti-Parainfluenza-3 (PI-3) 
virus antibodies, only four animals were not reactive by 
the virus neutralization technique, where all properties 
showed seroreactive animals. The frequency of 96% of 
reagent animals corroborates the findings in several studies 
in Brazil. Candeias and Ribeiro (1970) detected 84.1% of 
seropositive animals in the state of Sao Paulo. Wizigmann 
et al. (1972) found a frequency of approximately 97% in 
bovine serum samples positive for the presence of anti-PI- 
3 antibodies. Viral circulation in sheep was also verified, 
as reported in the studies by Gongalves et al. (2003) and 
Gonçalves et al. (2009), respectively in the states of Rio 
Grande do Sul and São Paulo. 


Abroad, several studies also report high rates of 
occurrence of seroreactive animals. Durham and Hassard 
(1990) found prevalence rates of 93.9% and 99.7% for 
focus animals and farms in Canada. In France, Vallacher 
and Hagglung (2006) detected anti-PI-3 antibodies in 
100% of the cows tested. More recently, Murray et al. 
(2017) reported that PI-3 was the most isolated viral agent 
from cases of animals with respiratory disease in Ireland. 
Similarly Callaby et al. (2016) verified the presence of the 
aforementioned agent as one of the main causative agents 
of BRC in wild cattle in Kenya. 


In general, most studies report a high occurrence of 
seroreactive animals, however with almost all animals 
without any clinical symptoms. This fact was also verified 
in the current study. According to Gonçalves et al. (2003), 
PI-3 causes a mild disease with mild respiratory conditions 
with many animals presenting in the subclinical form. 


Regarding the serological diagnosis of the causative 
agent of Infectious Bovine Rhinotracheitis (IBR), of the 
100 animals evaluated in the present study, all had anti- 
BoHV-1 antibodies by the virus neutralization test. When 
the viral isolation technique was used, the agent was 
detected in nine animals, which were confirmed by the 
qPCR technique. 


These results confirm what has already been mentioned 
by other authors, that the best technique for diagnosing the 
agent is serological as opposed to antigenic, given the 
possibility of Herpesviruses being in a latency phase, 
making it difficult to detect the agent outside the viremia 
phase (Takiuchi et al. 2001; Flores et al. 2012). 


In relation to the frequency verified in the animals of 
Paranatinga (MT), the result obtained presented the highest 
rate of occurrence among the studies verified in the 
country. Richtzenhain et al. (1999) carried out the largest 
study in Brazil on the prevalence of BoHV-1. In this study, 
1992 herds were evaluated in all Brazilian states and a 
total of 21062 animals. According to the authors, 94.7% of 
the herds and 64.3% of the samples were positive for the 
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virus neutralization technique, demonstrating a wide viral 
circulation throughout the country. Similarly, Dias et al. 
(2013) more recently performed a retrospective study of 
14803 samples of unvaccinated females from 2018 herds 
in the state of Paraná. In this study, a prevalence of 59.0% 
and 71.3% of positive animals and herds was verified, 
respectively. 


In the Midwest region, in different studies carried out 
in the state of Goiás, different authors evaluated the 
occurrence of BoHV-1. According to Barbosa et al. 
(2005), the observed prevalence was 98.5% of the 
properties, while 51.9% of the 6932 animals were 
seroreactive. Corroborating the findings of this study, 
Vieira et al. (2006) found a prevalence closer to that found 
in the present study. According to these authors, 83% of 
the samples were seropositive, while almost all the 
properties (96.7%) were foci of the agent. 


The isolation of the agent, associated with confirmation 
by qPCR, reports the high occurrence of the agent in 
unvaccinated herds. However, possibly these are strains of 
low pathogenicity since no animals with clinical aspects of 
diseases caused by BoHV-1 were observed, or the 
subclinical picture was due to the humoral memory 
response of the animals. 


Regarding the last viral agent evaluated, 62% of the 
animals had anti-BVDV antibodies at the time of arrival at 
the Feedlot, and it was observed that all properties had 
reactive animals. Among the non-reactive animals, none of 
them showed the presence of a persistently infected animal 
by the ELISA technique. 


In population studies carried out in Brazil on Bovine 
Viral Diarrhea, Chaves et al. (2010) found that 61.5% of 
animals were seropositive to the virus neutralization 
technique, while 95% of properties in the Amazon region 
of Maranhão had seroreactive animals. Brito et al. (2010), 
in the state of Goiás, found a prevalence of 64% of 
seropositive animals and 88.3% of focus properties. More 
recently, Fernandes et al. (2016) carried out a study in 
herds in the state of Paraiba. In this study, prevalences of 
65.5% and 39.1% of seropositive herds and animals were 
observed, respectively. 


The results obtained in the present study are similar to 
most of the works found in the literature. The circulation 
of BVDV is common in the national herd, and these agents 
are possibly of low pathogenicity, thus not causing animals 
with clinical signs of the disease. 


According to the results obtained, it was possible to 
verify the wide circulation of several agents with great 
potential for pathogenicity in animals from properties in 
the municipality of Paranatinga, Mato Grosso. Despite the 
high occurrence of seropositive animals for BoHV-1, 
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BVDV and PI-3, none of them showed any change in the 
clinical examination upon arrival at the property. 


According to Callaby et al. (2016), there is a high 
correlation between the joint occurrence of the three 
pathogens evaluated in the present study in animals, with 
their co-circulation in cattle herds being common. 


Therefore, due to the productive pressure in 
confinement conditions, sanitary management is of great 
importance in these animals raised intensively with a focus 
on nutrition and health. Associated with this, it is 
recommended to cattle producers with the objective of 
confinement to prevent with polyvalent vaccines aimed at 
immunizing animals from an early age to avoid damage in 
cases of outbreaks of these diseases. 


IV. CONCLUSION 


The results of this study pointed to the circulation of 
viruses of relevance to bovine health, especially in 
intensive production environments such as feedlots. The 
detection of antibodies against the agents, as well as the 
specific verification of the pathogens increases the need 
for epidemiological surveillance and prevention of the 
agents related to the Complete Respiratory Diseases of 
Cattle from the properties related to the reproduction and 
production of calves. In this way, the use of vaccines 
would be an efficient way to avoid possible contamination 
and the development of clinical conditions in the adult 
phase of the animal. 
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